Effect of Exercise on Labeled Blood Pool Activity
To the Editor:
The report of Konstam et al. ' regarding the effect of exercise on labeled blood pool activity has important implications regarding the use of equilibrium radionuclide ventriculography for the estimation of left ventricular volume in response to exercise stress. I agree entirely with the conclusion that "-When the effect of any intervention, such as drug administration, on left ventricular volume or output is measured by radionuclide ventriculography, blood activities should be monitored to avoid errors due to unexpected alteration in blood activity during the intervention. In fact, I would take this conclusion one step further and, in so doing, pose a question concerning the results in this report.
We studied patients according to a protocol that is, in essence, an extension of the experiment that Konstam et al. performed in their nine nonexercised controls.2 Taking serial blood samples from patients at intervals up to 2 hours after labeling, we observed considerable interand intrapatient variability in the biologic serum half-life of technetium-99m (99nTc) activity after in vivo red blood cell labeling. The mean half-life beyond 30 minutes after labeling, when decay was monoexponential, was 4.1 hours, compared with the physical half life of 99n'Tc of 6 hours. Five to 30 minutes after labeling, there was wide, unpredictable variation in count decay, with a trend toward rapid declines. Red blood cell labeling rose from 88% to 93% over this period. Pavel et al.3 showed rapid accumulation of bladder activity in the first 30 minutes after labeling due to renal clearance of unbound isotope, which could account for early, "accelerated" fall in blood pool activity observed in our study.
In contrast, Konstam et al. show no significant change in activity between blood samples drawn at 10 and 30 minutes after pertechnetate injection. In view of the fact that the methods outlined do not provide for any correction for radioisotope decay, I find it curious that no significant changes in blood activity concentration occurred over that period of sampling. While the in vivo kinetics of 99mTc bound to red blood cells are complex, subject to variability, and incompletely understood. our data correspond with those of Henze et al.,4 who demonstrated a fall in blood pool activity in patients at rest over time. On the basis of these data, I feel it is necessary to monitor blood activity for serial, countbased determinations of ventricular volume by radionuclide ventriculography even in the absence of interventions.
It is important that Konstam et al. clarify their methods with respect to corrections made for radioisotope decay. In the absence of such corrections, can they hypothesize as to why in vivo decay of activity is not seen in their control subjects? R. J. BURNS The author replies: To the Editor:
We appreciate the comments of Dr. Burns regarding the spontaneous changes in blood activity which he has observed after 99mTc red blood cell labeling. We strongly agree that changes in blood activity must be monitored in order to draw any conclusions regarding changes in ventricular volume from changes in ventricular activity.
In our recently published study,' we measured radioactivity in all blood samples from a given patient at the same time, regardless of when they were drawn. Therefore, physical decay was identical in all samples, and no additional correction for physical decay was necessary. Studies which have estimated ventricular volumes or outputs from ventricular counts have employed a factor to correct for physical isotope decay. 24 We are aware of disagreements in the literature regarding the biologic clearance of blood pool activity following red blood cell labeling. These differences may reflect differences in techniques of labeling, sampling and counting. Our techniques were similar to those of Pavel et al. ,' who found no significant changes in red blood cell labeling or in blood activity (after correction for physical decay) 15-30 minutes after red blood cell labeling. However, we appreciate Dr. Bums' observations, which indicate that spontaneous changes in blood activity may, in fact, occur. Although our study stressed the need to monitor blood activity during exercise, we agree that blood activity must be monitored in order to perform serial estimates of ventricular volumes, regardless of whether interventions are performed. MARVIN A. KONSTAM, M.D.
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